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(57) ABSTRACT

A climbing elevator system has an elevator shait and an
clevator car, a lifting platform, and a supporting device,
wherein, 1n the course of different construction phases of a
building, the lifting platform can be anchored at various
positions within the elevator shaft. A protective roof 1s
arranged above components of the lifting platform that are
to be protected, such as a drive machine. The protective roof
has a central roof structure and a peripheral flank structure
that has flank walls fixed to the lateral edges of the central
rool structure and project outwardly from the central roof
structure at an angle with respect to the horizontal. Because
of the inclined arrangement of the flank walls, the flank
structure can better withstand falling objects and better
protect components located underneath. Cantilevered edge
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regions of the flank walls can be supported on side walls of
the elevator shatt.
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CLIMBING ELEVATOR SYSTEM HAVING A
PROTECTIVE ROOFK

FIELD

The present invention relates to an elevator system, in
particular 1n the form of a climbing elevator system, com-
prising a specifically formed protective roof.

BACKGROUND

Elevator systems are generally used to be able to transport
passengers and/or objects within existing buildings typically
in a vertical direction. For this purpose, an elevator car can
be displaced within the elevator shait by means of a sup-
porting means, such as one or more cables or belts.

Before the elevator system can be operated 1n its normal
mode of operation, 1t may possibly be installed in the
building during a construction phase, during which a build-
ing 1s not yet completed. It 1s therefore possible that the
clevator system 1s already used for transporting passengers
and/or material during the construction phase, and that said
system can grow along with the building during construction
thereof. In this manner, separate external elevators, which
would be attached to the outside of the building, for
example, can be dispensed with during the construction
phase.

For this purpose, for example, part of the guide rails and
an elevator car can already be installed 1n the elevator shaft
provided for the elevator system at a point 1n time at which
only one or more lower floors of the building have been
completed. The elevator car and additional components of
the elevator system, such as a counterweight, can be sus-
pended on the lifting platform typically by means of the
supporting means. A drive machine can be provided on the
lifting platform, which drive machine can displace the
supporting means, for example by means of a drive sheave.
The hifting platform can be lifted to the next-highest level by
means of a crane or other means, for example, 1 order to
lengthen the transport path of the elevator system.

For example, 1n the case of a climbing elevator system,
the guide rails and/or holding rails of the elevator system
provided for guiding the lifting platform are mounted 1n the
clevator shaft successively during the construction phase of
the building and the lifting platform 1s conveyed upwards on
the guide rails and/or holding rails as required. The lifting
platform can then be fixed at a desired higher position, for
example by means of struts, which can be pushed out of the
lifting platform into openings 1n the walls of the elevator
shaft, for example.

WO 2015/003964 A1 discloses an example of a climbing,
clevator system.

In particular 1n the case of an elevator system used during,
the construction phase of a building, there may be a risk that
components of the elevator system can be damaged by dirt
or falling objects. Passengers inside the elevator shaft, such
as maintenance personnel, could also be harmed by falling
objects, for example.

Therefore, there may be a requirement, inter alia, for an
clevator system 1n which components of the elevator system
and/or passengers 1n the elevator shait are efliciently pro-
tected against falling objects or dirt.

SUMMARY

According to one aspect of the invention, an elevator
system 1s proposed which has at least one elevator shaft and
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typically an elevator car, a lifting platform, and a supporting
means. In this case, the elevator car 1s held on the supporting
means and can be displaced within the elevator shaft by
means of the supporting means. The supporting means 1s 1n
turn held on the lifting platform, for example securely
anchored or running over a roller. Provided in the elevator
shaft, preferably above the lifting platform, 1s a protective
roof. A protective roof of this kind 1s sometimes referred to
as a crash deck. In this case, the protective roof 1s arranged
preferably above components of the lifting platform that are
to be protected or above a working plane, for example the
shaft pit. The protective roof has a central roof structure and
a peripheral flank structure. The flank structure has flank
walls which are fixed to the roof structure, 1n particular to
lateral edges of the roof structure, and which are arranged to
project outward from the central roof structure at an angle
with respect to the horizontal.

Possible features and advantages of embodiments of the
present mmvention may be considered, among others and
without limiting the invention, to be based on the 1deas and
findings described 1n the following.

Embodiments of the elevator system proposed herein
correspond to conventional elevator systems with regard to
many of the components thereof. An elevator system accord-
ing to the mvention usually has, inter alia, an elevator car 1n
which passengers or objects can be transported. In this case,
the elevator car can be displaced within the elevator shaft,
often vertically. For this purpose, the elevator car can be held
by supporting means, such as cables or belts, and the
supporting means 1s in turn held on the lifting platform
located further above. The lifting platform 1s therefore
designed to hold the weight of the elevator car, and option-
ally a counterweight also fixed on the supporting means, by
means of the supporting means held thereon. The supporting
means can also be held on the lifting platform such that said
plattorm can be displaced and therefore the elevator car
suspended on the supporting means can also be displaced.
For this purpose, a drive machine may be arranged on the
lifting platform, which drive machine 1s used to drive the
supporting means. The drive machine can, for example,
drive a drive sheave 1n a rotating manner and the supporting
means can be placed around the drive sheave, 1n order to be
able to be displaced thereby. Alternatively, only deflection
rollers may be provided on the lifting platform, around
which rollers the supporting means 1s wound and a drive
machine may be arranged at another position within the
elevator shaft or within a machine room, 1n order to be able
to displace the supporting means. Other configurations in
which the supporting means can be suspended on the lifting
platform securely or so as to be displaceable relative thereto
can also be used.

Embodiments of the elevator system proposed herein
differ from conventional elevator systems 1n particular due
to the protective roof to be provided 1n the elevator shait and
the specific design thereof.

The protective roof 1s provided, inter alia, 1n order to
protect components of the lifting platform located beneath
the protective roof 1n particular from falling objects coming
from above and optionally from dirt or water. Passengers 1n
the elevator shait beneath the protective roof can also be
protected.

This can be advantageous in particular 1f the elevator
system with 1ts lifting platform 1s designed to be fixed
temporarily at various positions within the elevator shatt, 1.¢.
if the elevator system as a climbing elevator system 1is
designed to already be used 1n a building during a construc-
tion phase and to virtually grow along with the building
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during this construction phase by successive displacement of
the lifting platform. During a construction phase of this kind,
the elevator shait in the building 1s typically still open at the
top. In addition, the lifting platform 1s typically not arranged
at the highest point of the building or at least of the elevator
shaft, as 1s usually the case 1 completed buildings. There
may therefore be an increased risk that objects coming from
turther above in the building, such as screws or tools,
accidentally fall into the elevator shaft and therefore can
damage components of the elevator system therein, 1n par-
ticular of the lifting platform or of a drive machine option-
ally arranged therein. Sensitive components of the lifting
platform or of the drive machine can furthermore be dam-
aged by dirt or water coming from above, e.g. rain.

In order to prevent damage of this kind as far as possible,
a protective roof 1s provided in conventional climbing
clevator systems above components that are to be protected.

However, it has been found that conventionally used
protective roois are typically very diflicult to install on the
lifting platform. In particular, 1t has often been diflicult to
install the protective roof such that, 1f possible, there 1s no
gap, Or 1N any case a very narrow gap, between the protective
roolf and walls of the elevator shaft, through which gap
falling objects can pass. Previously necessary complex
installation and adaptation of the protective roof to the
geometry of the elevator shait often leads to considerable
additional eflort arising when the lifting platform 1s dis-
placed within the elevator shaft, solely due to the disassem-
bly 1nitially required and then necessary reassembly of the
protective roof after displacement.

It has further been found that 1n conventional protective
roois, suflicient stability and therefore resistance to falling
objects could be ensured only with high outlay. In particular
in border regions 1n which the protective roof adjoins walls
of the elevator shafit, the protective roof must be designed to
be particularly stable, which could involve high outlay with
regard to construction, material and weight.

In order to overcome deficiencies of conventional protec-
tive roofs, 1t 1s proposed for embodiments of the elevator
system according to the invention to assemble the protective
rool from a central roof structure and a peripheral flank
structure.

In this case, the central roof structure may be arranged
above central regions of the lifting platform and cover said
regions. In particular, a central roof structure can be
designed and dimensioned such that, for example, 1t does not
need to be disassembled when the lifting platform 1s to be
displaced within the elevator shaft. For example, the central
roof structure can be dimensioned such that its edges are at
a sullicient distance, 1.¢. for example at a distance of at least
10 cm, preferably at least 30 cm, from side walls of the
clevator shait. The central roof structure may comprise, for
example, a plate made of a suthliciently stable material, for
example a metal plate having a thickness which 1s suflicient
for a protective function, typically of at least 3 mm, prei-
erably at least S mm. Said central roof structure may also be
composed of a plurality of plates.

Regions of the peripheral tlank structure are adjacent to
the lateral edges of the central roof structure in each case.
The peripheral tlank structure 1s therefore arranged predomi-
nantly 1n regions between the central roof structure and
surrounding side walls of the elevator shaft. The peripheral
flank structure covers these regions as far as possible. A
combination of the central roof structure and peripheral
flank structures therefore covers large regions of the cross
section of the elevator shaft. As described 1n more detail
below, potentially remaining gaps between the tlank struc-
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ture and walls of the elevator shaft should be as small as
possible, so that no objects of significant size can pass
through them. Components or passengers located beneath
the protective roof are therefore well-protected against fall-
ing objects.

The flank structure of the protective roof 1s designed 1n a
specific way 1n this case. Said flank structure comprises
flank walls which are fixed to the lateral edges of the central
roof structure. These flank walls project outward from the
roof structure, 1.e. toward an adjacent wall of the elevator
shaft in each case. In this case, the flank walls are not
oriented horizontally, however, but instead extend at an
angle that 1s inclined with respect to the horizontal. In other
words, the protective rool, 1 particular at 1ts lateral edges
formed by the flank walls, does not extend horizontally, but
instead 1s inclined with respect to the horizontal, preferably
at an acute angle.

The arrangement of the flank walls at an angle can have
the advantageous efli

ect that forces caused by falling objects
that act on the edge of the protective roof can be reduced on
the roof. In this case, a falhng object does not 1mpact a
horizontally extending region of the protective roof and
therefore locally transmits a significant pulse there. Instead,
the falling object impacts the tlank wall arranged at an angle
and 1s diverted to the side, 1.e. as far as possible toward the
central roof structure. In this case, merely a smaller pulse 1n
terms of magnitude 1s exerted on the tlank wall 1n the lateral
region of the protective roof; the force produced on the flank
wall as a result has an eflect such that the force can be
diverted to the central roof structure or to the side walls.

Overall, providing a flank structure at an angle to the
horizontal has the eflect that mechanical stability of the
protective rool can be improved, in particular in these
vulnerable border regions. This takes into account the fact
that 1n particular 1n these border regions, the risk that the
protective rool will be impacted by falling objects 1s par-
ticularly high and that 1t 1s also diflicult to construct the
protective roof so as to be sufliciently stable in these border
regions. The protective roof can therefore be designed so as
to be sufliciently stable with relatively low constructive
cllort.

According to one embodiment, the lower end regions of
the flank walls are fixed to the roof structure. In other words,
the flank walls are fixed at the bottom to the edges of the
central roof structure and project obliquely outward and
upward from the central roof structure. The flank walls
arranged at an angle can therefore form a kind of funnel, so
that objects falling from above onto the flank walls are
deflected toward the central roof structure and can be
collected there.

According to one embodiment, the flank walls are
arranged at an angle of between 20° and 70°, preferably of
between 30° and 60°, more preferably of between 40° and
50°, to the horizontal. Flank walls oriented at an acute angle
to the horizontal of this kind can deflect falling objects
cllectively without being excessively mechanically over-
loaded themselves. The larger the angle to the horizontal 1s
selected to be, the smaller the forces exerted on impact with
the flank walls. However, the inclined flank walls must be
wider 1n the case of a higher selected angle to the horizontal
of this kind, 1n order to be able to bridge a region between
a central roof structure and the walls of the elevator shaft.
The inclined flank walls should not be excessively wide,
however, for reasons ol minimal material consumption. The
smaller the angle to the horizontal i1s selected to be, the
narrower the flank walls that are able to cover this region.
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The tflank walls may be flat, for example in the form of flat
metal sheets. In this case, the angle of said walls to the
horizontal 1s clearly defined. However, the tlank walls may
also be bent 1n on themselves, so that the same flank wall can
comprise various regions that are inclined at various angles
with respect to the horizontal. In this case, “the angle to the
horizontal” 1s understood to mean an average angle to the
various regions of a flank wall.

According to one embodiment, the peripheral tlank walls
are reversibly detachably fixed to the central roof structure.
In other words, the flank walls can be assembled on and
disassembled from the roof structure multiple times. The
central roof structure and the flank walls to be attached
thereto are provided 1n this case as separate components to
be releasably connected to one another.

If the lifting platform 1s lifted to another height within the
clevator shaft due to progress 1n the construction phase, 1t
may be necessary to temporarily disassemble parts of the
protective roof during this displacement at least in regions,
as they could otherwise impede displacement of the lifting
platform. In the elevator system proposed here, it may be
suflicient to disassemble only the flank structure so that said
structure does not come into conflict with components
protruding into the elevator shaft, for example, during
displacement of the lifting platform. As soon as the lifting
platform has reached 1ts new position and has been anchored
there, the protective roof can be completely reassembled, 1.¢.
the flank walls can be attached to the roof structure.

In this case, it may be advantageous, according to one
embodiment, to fix the flank walls to the central roof
structure by means of a fixing structure 1n each case, the
fixing structure being designed to allow the flank walls to be
fixed detachably and at positions at various distances from
a relevant edge of the roof structure.

In other words, a specific fixing structure can be provided
for fixing the flank walls to the roof structure, which fixing
structure makes 1t possible to {ix the flank walls detachably
to the central roof structure and which 1s also designed such
that the flank walls can be fixed at various positions relative
to the edge of the central roof structure.

By means of the fixing structure, a flank wall can there-
fore be fixed, as required, to the roof structure nearer or
turther away from the relevant edge of the roof structure, so
that said wall protrudes laterally over the roof structure to a
greater or lesser extent. The positioming of the flank walls
can therefore be adapted to conditions locally changing
inside the elevator shatt, for example. In this case, the fixing
structure should advantageously make it possible to con-
tinuously variably position the relevant flank wall.

According to one specific embodiment, the corner fixing
structure comprises a reversibly releasable and attachable
tongue and groove joint, which holds the flank wall 1n only
at least one spatial direction, preferably in two spatial
directions, when released and which holds the flank wall in
three spatial directions when attached.

In other words, a flank wall can be fixed to the roof
structure by means of a fixing device designed as a tongue
and groove joint. The tongue and groove joint should be both
securcly attachable and reversibly releasable. When
attached, the tongue and groove joint holds the flank wall
securely 1n position, so that the flank wall substantially
cannot be moved 1n any spatial direction. When attached, the
flank wall 1s therefore held in three mutually orthogonal
spatial directions. In this case, the flank wall can be spatially
attached both by positive fit and by non-positive fit, which
are achieved by the tongue and groove joint.
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However, 1t should be possible to reversibly release the
tongue and groove joint, the flank wall being held merely 1n
two spatial directions when said joint 1s released, preferably
by means of positive fit, and it therefore being possible to
displace said wall 1n a direction that 1s orthogonal to these
two spatial directions. Preterably, this third spatial direction,
which can be freely displaced when said joint 1s released,
extends orthogonally or at least obliquely crosswise to the
edge of the central structure. Correspondingly, the flank wall
can be displaced orthogonally or obliquely to said edge of
the central roof structure when the tongue and groove joint
1s released.

Such displaceability of the lateral flank walls, which 1s
permitted when the tongue and groove joint 1s released, can
be used, inter alia, to temporarily displace the flank walls
towards the center of the roof structure, 1n order to be able
to lift the roof structure, together with the lifting platform,
within the elevator shait, for example. In this case, the flank
walls do not need to be completely disassembled, but instead
it may be suflicient to release the tongue and groove joint
and to displace the flank walls only inward, although said
walls are still held 1n the other two spatial directions. Once
at the new position for the lifting platform, the flank walls
can then be pushed back outward toward the walls of the
clevator shaft and subsequently the tongue and groove joint
can be attached.

According to one embodiment, the flank walls are to be
fixed to the roof structure in a position and orientation 1in
which edge regions of the flank walls, which are arranged
opposite end regions of the flank walls that are fixed to the
roof structure, are at a distance from side walls of the
clevator shaft of less than 30 mm, preferably less than 10
mm. Alternatively, the tlank walls can be fixed to the roof
structure 1n a position and orientation in which edge regions
of the flank walls, which are arranged opposite end regions
of the flank walls that are fixed to the roof structure, are
arranged so as to rest on the side walls of the elevator shaft.

In other words, the flank walls themselves and the fixing
structure used to fix said walls to the roof structure can be
designed such that each flank wall can be fixed to the roof
structure 1n a position and orientation in which the flank wall
extends nearly to an adjacent side wall of the elevator shaft.
End regions of the flank walls that are directed towards the
central roof structure are fixed to the roof structure. Edge
regions opposing these end regions extend almost as far as
the adjacent wall of the elevator shait, so that any remaining
gap between the flank wall of the protective roof and the side
wall of the elevator shait 1s very small, in particular smaller
than 30 mm, and therefore 1t 1s diflicult for heavy objects to
fall through gaps of this kind.

Alternatively, according to one embodiment of the inven-
tion, the flank walls may be intended to be fixed to the roof
structure 1n a position and orientation 1n which edge regions
of the flank walls, which are arranged opposite end regions
of the flank walls that are fixed to the roof structure, rest on
side walls of the elevator shatt.

In this case, i1t should be possible to fix the flank walls to
the central roof structure such that the outer edge regions of
said walls are not at a distance from the relevant adjacent
side wall of the elevator shatt, but rather can rest mechani-
cally thereon. The outer edge region of the flank wall can
therefore be supported on the side wall of the elevator shaft.
This can further increase the mechanical strength of the
flank wall. For example, forces that are produced when a
falling object impacts a flank wall may be diverted into the
central roof structure, but also partially into the side wall of
the elevator shait that 1s contacted by the flank wall.
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According to one embodiment, the flank structure has
corner structures. In this case, a corner structure has two
corner flank walls which are at an angle to one another, are
fixed to one another along an edge and are each arranged so
as to be inclined with respect to the horizontal.

In other words, the flank structure may have specific
corner structures. Each corner structure has two corner flank
walls 1n this case. These corner flank walls adjoin one
another at an edge and are fixed to one another along said
edge. The two comer tlank walls can be fixed reversibly or
irreversibly 1n this case. In particular, the two corner flank
walls can be reversibly screwed to one another or, prefer-
ably, irreversibly welded or riveted to one another or similar
along the edge. In this case, the corner flank walls are
designed and connected to one another such that they are
arranged at an angle relative to one another and are thereby
both arranged so as to be inclined with respect to the
horizontal. In other words, a corner structure may have the
form of a corner of an angular funnel opening upward.

The corner structures may be provided as separate com-
ponents which can be fixed to the central roof structure
independently of one another 1n each case and/or indepen-
dently of other parts of the flank structure.

According to one embodiment, a corner structure can be
fixed to the roof structure by means of a corer fixing
structure. In this case, the corner fixing structure may be
designed to make it possible to fix the corner structures
detachably and at various positions at a distance from a
relevant corner of the roof structure.

In other words, 1t may be possible to detachably fix a
corner structure to the roof structure at various positions. In
this case, the positions may be more or less close to a
relevant corner of the roof structure. A corner structure fixed
to the roof structure 1n the lower end regions thereof can, by
means ol the corner flank walls thereof arranged at an angle
to the horizontal, project outward beyond the edges of the
rool structure near the relevant corner and extend into a
corner formed by side walls of the elevator shatt.

When assembled, a corner structure can fill one corner of
the elevator shatt as completely as possible. For example, a
lateral distance between the corner structure and a relevant
side wall of the elevator shait may be less than 30 mm.
Alternatively, the cantilevered edge of the corner structure
may rest on the respective side walls of the elevator shaft.
Gaps between the side walls of the elevator shaft and the
protective roof can therefore be prevented or at least mini-
mized.

According to one embodiment, the corner fixing structure
may have a reversibly releasable and attachable tongue and
groove joint. This tongue and groove joint can hold the
corner structure in only at least one spatial direction, pret-
erably 1n two spatial directions, when released, similarly to
the tongue and groove joint described further above, and can
hold the comer structure in three spatial directions when
attached.

In other words, a tongue and groove joint can in turn be
used to detachably fix a comner structure to the central roof
structure such that when the tongue and groove joint 1s
released, the corner structure can be displaced along the
central roof structure toward or away from a corner thereof.

The corner structures can therefore be displaced tempo-
rarily toward the center of the central roof structure, for
example, 1n order to be able to displace the lifting platform
together with the protective roof, for example. Alter a target
position has been reached, the protective roof can be reas-
sembled such that 1t completely covers the cross section of
the elevator shaft. For this purpose, the corner structures can
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be pushed outward toward the corners of the elevator shaft
and the tongue and groove joint can therefore be attached.

According to one embodiment, the flank walls have a wall
thickness of at least 3 mm, preferably at least 5 mm.
Suiliciently high mechanical strength of the flank walls can
be achieved by means of a wall strength of this kind. In
particular, this can prevent tlank walls from being easily
penetrated by falling objects.

According to one embodiment, the flank walls consist of
metal or of a composite material provided with a metal layer.
Although the flank walls can, 1n principle, consist of any
sufliciently mechanically stable material, such as plastics
material, plastics composite materials, wood, wood compos-
ite materials or similar, 1t 1s considered advantageous to form
the flank walls of metal or at least having a metal layer, as
suflicient mechanical strength, but also simple production
with low production and material costs, can be achieved.

It should be noted that some of the possible features and
advantages of the mvention are described herein with ret-
erence to different embodiments. A person skilled 1n the art
recognizes that the features can be combined, adapted or
replaced as appropriate i order to arrive at further embodi-
ments of the invention.

Embodiments of the invention will be described in the
following with reference to the accompanying drawings,
neither the drawings nor the description being intended to be
interpreted as limiting the mvention.

DESCRIPTION OF THE DRAWINGS

The invention 1s explained 1n greater detail 1n the follow-
ing with reference to drawings, 1n which:

FIG. 1 1s a sectional side view through an elevator system
according to one embodiment;

FIG. 2 1s a perspective view from above of a protective
rool of a conventional elevator system;

FIG. 3 1s a perspective view from above of a protective
rool of an elevator system according to an embodiment;

FIG. 4(a) shows details and an assembly process for the
protective roof shown i FIG. 3;

FIG. 4(b) 1s an enlarged view of a region from FIG. 4(a);
and

FIG. 4(c¢) 1s a sectional view along the line A-A from FIG.
4(b).

The drawings are merely schematic and not to scale. Like
reference signs refer in different drawings to like or analo-
gous features.

DETAILED DESCRIPTION

FIG. 1 shows an elevator system 1 in the form of a
climbing elevator system according to an embodiment of the
present invention.

The elevator system 1 comprises an elevator shaft 3, in
which an elevator car 5 and a counterweight 7 are accom-
modated. The elevator car 5 and the counterweight 7 are held
on a lifting platform 11 by means of a supporting device or
means 9. The supporting means 9 typically comprises a
plurality of cables or belts. The lifting platform 11 1s
securely fixed at least temporarily 1n the elevator shaft 3.
Fixing points 13 are attached to the lifting platform 11, on
which points ends of the supporting means 9 are held
securely. Furthermore, a drive machine 15 1s provided on the
lifting platform 11. This drive machine 15 drives a drive
sheave 17 1n a rotating manner. The supporting means 9 1s
wound around the drive sheave 17 and can therefore be
displaced by the rotating drive sheave 17, as a result of
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which the elevator car 5 and the counterweight 7 can be
moved 1n opposite directions within the elevator shaift 3.

The elevator system 1 1s designed to already be used in a
building during a construction phase. This means that the
clevator system 1 can already be operated when the building
accommodating 1t 1s only partly completed. After specific
progress 1n construction, the lifting platform 11 can be
displaced upwards within the elevator shaft 3, which allows
the elevator system 1 to “grow” along with the building. In
order to displace the lifting platform 11, anchors 19 (shown
merely schematically) can be temporarily detached, then the
lifting platform 11 can be lifted, for example by means of a
crane, and optionally the supporting means 9 1s extended
accordingly and finally the lifting platform 11 is anchored to
its new position back in the elevator shait 3.

In order to protect components of the lifting platform 11
and/or of the units assembled thereon, such as the drive
machine 15, against objects falling through the elevator
shaft 3, a protective roof 21 1s provided above such com-
ponents to be protected, which protective roof 1s intended to
act as a crash deck. In the example shown, the protective
roof 21 1s supported on a support plate 33 of the lifting
platform 11 by supports 31 and spans wide parts, which are
above the components to be protected, of the cross-sectional
area of the elevator shatit 3. In this case, the protective roof
21 1s designed, due to 1ts geometric design and due to the
choice of material for its components, such that i1t has
suilicient stability to be able to protect the components,
located underneath, that are to be protected from objects
falling from above, such as typically screws, tools, small
stones etc., for example during 1nstallation of the guide rails.

Before commenting on details of a protective roof 21 for
an elevator system according to the invention with reference
to FIG. 3, a protective roof 21' shown 1 FIG. 2, as 1s
conventionally used in elevator systems, should be brietly
explained.

The conventional protective roof 21' substantially has a
flat geometry over its entire surface area. Planar metal sheets
24" are also bolted to the edges of a planar central roof
structure 23'. In this case, the central roof structure 23' and
the metal sheets 24' extend substantially 1n the same plane or
in mutually parallel planes and are usually each oriented
horizontally. The metal sheets 24' are used in this case to
bridge or close the existing gap between the central roof
structure 23' and walls 4 of the elevator shaft 3 at least 1n
part.

As projections, for example 1 the form of guide rails,
fixing clamps etc., can project inward at several points 1n the
elevator shatt 3, the metal sheets 24' have to be detached and
removed from the central roof structure 23' before the lifting,
plattorm 11, together with the protective roof 21', can be
displaced to another position within the elevator shaft 3, for
example.

Detaching the metal sheets 24" and later reattaching the
metal sheets 24' and 1n particular precisely orienting said
sheets 1n order to bridge existing gaps can be labor-intensive
and time-consuming.

It can also be difficult to design the metal sheets 24' so as
to be sulliciently stable, so that these sheets can withstand
the considerable forces caused by falling objects. This 1s the
case 1n particular as the metal sheets 24' are supported
merely on the side thereof oriented toward the central roof
structure 23', but are cantilevered on an opposing side. It
may be necessary to design the metal sheets 24" elaborately,
1.e. to provide them with reinforcing struts 26', in order to
make them sufliciently mechanically resistant.
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Possible details of a protective roof 21 are described for
an elevator system 1 according to the invention with refer-
ence to FIG. 3.

The protective roof 21 comprises, similarly to the con-
ventional protective roof 21' described in FIG. 2, a central
roof structure 23. The central roof structure 23 is preferably
flat and may consist substantially of one plate or a plurality
of combined plates, for example metal plates or metal
composite plates or sufliciently thick wooden panels.

A flank structure 25 1s provided adjacent to lateral edges
30 of the roof structure 23. The flank structure 23 assumes
substantially the same functions as the metal sheets 24" of the
conventional roof structure 23' shown 1n FIG. 2. However,
the flank structure 235 1s not composed of horizontal metal
sheets 24', as 1s the case with the conventional protective
rool 21", but rather comprises flank walls 27, the lower end
regions 28 of which (see enlarged 1 FIG. 4(b)) are fixed to
the lateral edges 30 of the roof structure 23 1n and which
walls project outward obliquely upward therefrom at an
angle to the horizontal 57.

As shown 1n FIG. 1, the flank walls 27 are arranged in this
case at an angle o of typically between 40° and 50° to the
horizontal 57. In this case, the flank walls 27 extend as far
as or at least slightly 1n front of an adjacent side wall 4 of
the elevator shait 3 and therefore close a gap that would
otherwise be between the central roof structure 23 and the
side wall 4.

Due to its arrangement at an angle to the horizontal 37, the
flank walls 27 of the flank structure 25 can protect the
components to be protected located underneath particularly
well against falling objects. As shown in FIG. 3 by arrows
41, 43, an object coming from above first strikes one of the
oblique flank walls 27. As its usually vertical direction of fall
1s at an acute angle to the oblique surface of the flank wall
277, the object ricochets off the flank wall 27 and 1s moved
toward the center of the roof structure 23. In the case of an
acute-angled ricochet of this kind, substantially smaller
forces are exerted on the flank structure 235 than 1s the case
for horizontal metal sheets 24', as have conventionally been
used 1n protective roofs 21'. In addition, an obliquely extend-
ing flank wall 27 can optionally also be supported on an
adjacent side wall 4 of the elevator shaft 3 during impact.

Finally, it will be explained 1n detail, with reference to
FIG. 4, how the protective roof 21 of the elevator system 1
according to the ivention, and in particular the flank
structure 25 thereof, can be advantageously designed and
therefore advantageously assembled.

The flank structure 235 and 1ts flank walls 27 may be
composed of various components. In the example shown,
the flank structure 25 comprises corner structures 335 and
side structures 43.

Each corner structure 35 comprises two corner flank walls
37", 37" oriented at an angle of 90°, for example, to one
another. Each corner flank wall 37', 37" may be formed by
means of a flat metal sheet or a flat plate. The two corner
flank walls 37", 37" are fixed to one another at an adjoining
edge 39, for example welded, bonded, niveted, screwed to
one another or similar. The two corner flank walls 37', 37"
are arranged at an angle to the horizontal.

A lower end region 28 of the corner flank walls 37", 37"
1s oilset such that said region extends substantially horizon-
tally. Each corner flank wall 37', 37", and therefore the entire
corner structure 35, 1s fixed to the central roof structure 23
at this lower end region 28.

For the purposes of fixing, a corner fixing structure in the
form of a reversibly releasable and attachable tongue and
groove joint 29 1s used. This 1s shown schematically 1n a side
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view 1n the enlarged detail from FIG. 4(c¢). In a simple
design, the tongue and groove joint 29 comprises a screw 47,
which 1s screwed into the central roof structure 23, and a slot
49 provided 1n the lower ofl:

set end region 28 of the comer
flank wall 37', 37". If the screw 47 1s not firmly tightened,
the corner flank wall 37', 37" can be displaced toward the
slot 49, 1.e. toward or away from a corner 59 of the central
rool structure 23 in the direction shown by the arrow 31.
However, 1n the two other orthogonal spatial directions, the
tongue and groove joint 29 prevents movements of the
corner tlank wall 37", 37". Owing to this degree of freedom
of movement made possible by the tongue and groove joint
29, the corner structure 35 can therefore be moved toward
the center of the central roof structure 23 or, conversely,
away Irom said center outward toward a corner of the
clevator shaft 3. As soon as the corner structure 35 has been
brought 1nto a desired position, the screw 47 can be tight-
ened and the tongue and groove joint 29 can therefore be
attached, so that the corner structure 35 1s securely fixed to
the roof structure 23 in all three spatial directions.

After the corner structure 35 has been fixed to the central
roof structure 23 in this way and brought into a desired
position, 1n which the upper comers of said structure are
arranged near the walls 4 of the elevator shait 3, and has
been fixed there, the side structures 45 can be attached to the
root structure 23 and/or brought into the desired position. In
this case, the side structures 45 may be formed by metal
sheets or plates, for example, which are offset 1n the lower
end regions 28 thereol, similarly to the corner tlank walls
37", 37", and are fixed to edges of the central roof structure
23 by means of fixing structures formed, for example, as
tongue and groove joints 29. When the tongue and groove
joint 29 1s released, the side structures 45 can be displaced
transversely to an adjacent edge 30 of the central roof
structure 1 a direction indicated by the arrow 53, and
therefore can be displaced toward adjacent side walls 4 of
the elevator shaft 3. In this case, the side structures 435 can
be preferably displaced so far outward that the cantilevered
edge regions 32 thereof, which are arranged opposite the
lower end regions 28, strike the side walls 4 of the elevator
shaft 3.

For the sake of completeness, 1t should be noted that
FIGS. 3 and 4 show even more components of the elevator
system 1, such as a speed-limiting device 61, a cable cover
63 and a cover 65 for a guide shoe, which components are
not essential for understanding the present invention, how-
ever.

Finally, it should be noted that terms such as “compris-
ing,” “having” etc. do not preclude other elements or steps
and terms such as “a/an” or “one” do not preclude a plurality.
Furthermore, 1t should be noted that features or steps that
have been described with reference to one of the embodi-
ments above can also be used in combination with other
features or steps of other embodiments described above.

In accordance with the provisions of the patent statutes,
the present invention has been described 1n what 1s consid-
ered to represent 1ts preferred embodiment. However, 1t
should be noted that the mnvention can be practiced other-
wise than as specifically illustrated and described without
departing from 1ts spirit or scope.

The invention claimed 1s:

1. An elevator system comprising:

an elevator shatt; and

a protective roof arranged inside the elevator shaft,

wherein the protective roof has a central roof structure
extending 1n a horizontal plane and a peripheral flank
structure extending around an entire periphery of the
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central roof structure, wherein the flank structure has
flank walls fixed to the central roof structure and the
flank walls project outwardly from the central roof
structure at a predetermined angle oblique with respect
to the horizontal plane, and the flank structure further
includes corner structures connected to the flank walls
and inclined at the oblique angle with respect to the
horizontal plane.

2. The elevator system according to claam 1 wherein
lower end regions of the flank walls are fixed to the central
roof structure.

3. The elevator system according to claim 1 wherein the
predetermined angle 1s between 20° and 70° to the horizon-
tal plane.

4. The elevator system according to claim 1 wherein the
flank walls are fixed to the central roof structure in a
reversibly detachable manner.

5. The elevator system according to claim 1 wherein the
flank walls are each fixed to the roof structure by a fixing
structure, wherein the fixing structure allows each of the
flank walls to be fixed detachably and at various positions at
selected distances from an associated edge of the central
roofi structure.

6. The elevator system according to claim 5 wherein the
fixing structure includes a reversibly releasable and attach-
able tongue and groove joint holding the flank walls 1 only
one or two spatial directions when released and holding the
flank walls 1n three spatial directions when attached.

7. The elevator system according to claim 1 wherein the
flank walls are fixed to the central roof structure 1n a position
and orientation wherein cantilevered edge regions of the
flank walls, which are arranged opposite end regions of the
flank walls that are fixed to the central roof structure, are
distanced from side walls of the elevator shaft by less than
30 mm.

8. The elevator system according to claim 1 wherein the
flank walls are fixed to the central roof structure 1n a position
and orientation wherein cantilevered edge regions of the
flank walls, which are arranged opposite end regions of the
flank walls that are fixed to the central roof structure, rest
against side walls of the elevator shatt.

9. The elevator system according to claim 1 wherein the
corner structures each have two corner flank walls that are
at an angle to one another and are fixed to one another along
a common edge and are each arranged inclined at the oblique
angle with respect to the horizontal plane.

10. The elevator system according to claim 9 wherein the
corner structures are {ixed to the central roof structure by a
corner fixing structure, wherein the corner fixing structure
allows the corner structures to be fixed detachably and at
positions at various selected distances from an associated
corner of the central roof structure.

11. The elevator system according to claim 10 wherein the
corner fixing structure includes a reversibly releasable and
attachable tongue and groove joint that holds the corner
structure 1n only one or two spatial directions when released
and holds the corner structure in three spatial directions
when attached.

12. The elevator system according to claim 1 wherein the
flank walls have a wall thickness of at least 3 mm.

13. The elevator system according to claim 1 wherein the
flank walls are formed of a metal material or of a composite
material provided with a metal layer.

14. The elevator system according to claim 1 further
comprising;

an elevator car:

a lifting platform;
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a supporting means;

wherein the elevator car 1s held by the supporting means
and 1s displaceable within the elevator shaft by the
supporting means;

wherein the supporting means i1s held on the lifting

platform; and

wherein the protective roof 1s arranged above components

of the lifting platform that are to be protected.

15. The elevator system according to claim 14 wherein
one ol the components 1s a drive machine arranged on the
lifting platform for driving the supporting means.

16. The elevator system according to claim 14 wherein the
lifting platform 1s adapted to be temporarily fixed at various
selected positions within the elevator shaft.

x x * Cx x
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